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S 1*9 ^ 1/22! U# MS^IOIIAH 8HJ2I ^<^m2J bl^oil ZU8\0\ £J CH blM2f 5)^ dl^s ^m^SlCH S^S 

£!S£*EI £sPI & £l£L2\ dlM^AH **S8Jte dIEldl >^m.J\2\ OilM^I 6* ft (XI S £J 

S^l ^S2|- H3IM SSW. #31 l§i ^SS* 331011 #31 £101 HISOH .CHff HI10IIMS|j» £p| £|± dlMOi! CH 

ai- xii20iiM^e 0 mxi gs?ioii/H is^a. oian, mnm^i at xh2diim^ s^e <^ soil cue 1 

oil jmm^m £Pi o lhxi 721 s^oiia-^ a e ^agoi. a^i a^g ^ :>H3 oi^sfe o ma\ ui 

mm Ahoioii &e m anonsais 0^ i§£i2, ^ :>h°j oissife i»si sjch himm moioii sis on si 

ICHIM^I^ 7M i§8a. 
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suet naibis iioiioi a^Ai^gjwi sjgafe mss£I± a; ^s:>i°i ^ar^ei s^e. 

HI2a.2b£fe 35hS3> bin ^S8I3I £S . 

HI3a.3b.3cEfe 2,^1 B&30II Sift OllSaj i!fSg| ggoPI £9. 

HI4Efe blHUI ^S^IOil SiCHAH S ^StHI 2fi§ SSi flff ^H^S! Si£. 

HI5Efe HI 0 HI ^S^IOfl SiCMAi S gSOil S»S OilS^I §xl2| 3H^^£J g^E. 

11 : !=l§.?\ 12 : DHffl 

13 : 14 ' 

15 : POHffl 16 : blSbl ^^31 

510 : "S. SJ 33I 520 : CHI^^! <^S3I 

a maul ^S^KVitebi Decoder)°l CHIM^ (Metric) ^§^3 S SxlOll 2i°S. ^Sl USUI SiaiblS 

(High Definition Television : HDTV) XIOIIOI(GA) SisAl^gJOII SjgSlfe HIEIdl 2?51I!(Soft Decision) ffllM^! 

y§Sg Si §XIOII5*§h 20ID. 

Dlgg n^o^ pi | H g<M^o)|AH i^Srfe 0H£H§ HaSKX' QIOIHS s^ilS^I SHoHAIfe >i!S°i siJS^ 

S 8HHU. Oil£i§§ ^SSHy^S A^SHOt ffCK SHSJ SsS^i 3511 o« I 4=fe S12M . ^XF2| 

g o « A) g=g( re dundancy)SS 21810) QIOIEISOI S3 ^3)1 SJCH S^AI 2?£lfe XflttSI CHe?s0| S3r8r3l OH SOU 
□l«s 0 | J3|8ha s°0||fe 5<S0I StlS^OlU Q|« = oi HISS 390)1 °-26MI Atgtt 4= 2ife «Sgr±!OI 

¥sSf SSgJ^OIffl. ¥ssJCHI ^Xf^S(Trel lis Code)B A^slfe 3101 TCM(Trel I is Coded Modulat ion)0ID. 

TCMS D)«s SS xjoi ^50) ^ a«(convolut ion) ¥SSJS QlOiaS M-ary 5!^ 

SSSShS AIIM S»(set par t i t i on i ng) Oil °ISH ^M£IE(Eucl idean) ;H£IS gD\M%i°Z.M. CH^^ SrSSJOl XH^ SS 
S g^AIS ^3L®0\mm Sfe ¥S»3iajlr eJS3IBS. SrUS 3IS0ICK TCM 31 fir S Oiaff OISS 0IS8r«. 

oj^gAi , °-M§ii cc fe asj^g 01 get PXIg AHM^a^OIW(subscriber) §21- ITS HI §12 21 0)1 SfS SsXOy 

oil cuig gsi agsi2xi gEoiAH Aigoi si§m sjd. 

hues ssas . hdtv ga s^ai^son ^gsfe sw^e! §neiiss?a aa biMa sj^ hi eg *g§t« a t! 

gSM ^?SPI ^JSfOl SJCH blMSJ HIM01I CHff OilM^ rS! Of|e&i 2S i2S ffD. OIIMa! 1 Si OUeaj 2fe HI 
2b£0il EA|=J 01 §3101 

All2b£0il EAIS 2SS f?S|s oflsaje 0 UIXI 7g°l 011= 81U5I E§8lfe 32S, 0I2S £<y^OI|AH ?1K 

S 01^3^ SOhU 1011 D\T)\^\m UBUIfc *iE5h 8 ^ 3S0ID. HI2b£0ll EA|@ 3S!<H msi OIIM^ 1 S! OUs^! 

2 g Agg8l3l ?|g? sf^g 4=6JS 4JS3t 10)1 ^JJr^S DUES' £g E QHSSH2. ^£!S 6JS?I OOil 



¥S on eaj gfg xf S gfo^ oHgam sip. oiimsi eg ma hi mm.D\°\ gfeoii «§m qih 4= sui an§on 
J\v g g A^g} hi qui mmD\s\ e&oum hi eh hi ssszmsi gfe ayi ?)&.oiim^ 1 a ohimn 2s assi^i «e 

Aj^g} oiieaj fll°l& 310ID. 

0}£}AH. S ggg ¥S SI 33>| l§5l(510)0l|/d 8H42J 4*6J 6Ja°l ¥a» 33IS §§5H2. I§9 ?S2J 3?I0II QJ 
£f OHM^N #31(520)011 AH BI3E0II 0IIAIB OlgofOl OHM 3 1j» OIIMSj 2S #»8h2 2JP. OUEaj 1S XII3cES 

0 |S»Ot SiSffl, OIIM^ 2fe BI3bES 0I#8|0I iSSO. «l3b£ U UI3cEfe 3IS3°S ^g^^OII 8?H2| DHS 5 

ejls ^gsm. ¥ oh s 5°i eg aioioii 4*£ja <yssj mzm tuaj o uxi 701 chim^i »ae»a 21a. maw. 

6JS:>I ¥ 3H2J OHS 5°JM AtOIS] CH i= flflOII OH 1011 3IW^H 0HM&! SiS S 2i°M 2SSH2. 0011 

9f j h o S Qlieaj gig =frg StSJW sue* £ tJ2*:»l±J§ AlgolOI ¥2aJ£! ¥2011 CH§h ^S§ a«&Ct. HI EH HI 

^I2£ISE xlCH :>ls£! ^SS (Maximum Likelihood Decoding : MLD)S OlgSKM V=W2J3* e 3i§ fll^SISAH 31 § ^ 
g V w^ £ |g p}^ g£i *5j8K)l **fi»2SJW.O*ise 2^ gSCHI DIolOl 0IIBH43S SI£M 812, MH£I±£ 

a Atssioi mam aitisfg bdh mo\^ s>n£i§oia. 01 i^aie ^ ^ eh oil a^afe 3£§i 4=d<ysa°j ^ai 
a buns seta e ^ehoii siu°i asiKsurvivorms azio. oiaej i§§ MH£i±E2i 21 3 oil ah y^§[ch cu 

£>AH d|EH£l mH&\mO\ fi golfer aigBS 2£ ¥S§2| 2 01 (XI S^SIi= 2101 0HJ5I &EH 4-011 SISSIXI 9HM ^Al 

HIEHHI ^H£ISS CI3CH°I £J ^ 3J- eisaoil 2I8H ^01 life MUfil^SSJ 3l51ij»£l SHS^£I( hamming distanced 31 
XI 0IIM&!§ CHIMES 01 § SI 01 2j ^EH0)IAH°J OilM^g MOiSfe * 3H2J S3I gOIIAH 3 E+ 31 OH AH 21 

gg Olieaja 3>hxi CHIMES §fil 31 g ZfB 51 M <y Si 61 04 £CH£!P. ^^iS ^3IS «SSXKsurvivor)dHl SI 01 D\S 
Sfg ffl |eaig §>;= ^} EH Oil AH AI^SICH ^SXIS ^?^|g°S« P3S S^g §g^P. OIIM^S Sffg(hard 

decision) ^S°l 3^. 6HiJ^dl(haniniing distance)?h £IH, a&§(soft decision) mm.°\ 3?, v = 
(euclidean distance)3h SO. 

JII2a Si 2bEfe 2,^1 3S§ -^-S S =S§ ?l2h t!i OHS^a ^° MS*! "JSi ^SSPI ¥l& ESI 

OIIAI&P. 

g§§ mg§ ^§81^ »l2a£0IIAH, 0 SEfe ¥S?l*0IIA| 2s@ ?SS@ 9IEg2| e dlS^S ^^| UEIUI 

CM S3)|gi(TH)^ 2^3 <MS3| 0 Sfe 1£JXI» &§Slfe 5IS°S Afg@P. 3SI SIBOII SiOiAH, S^£l^ ¥S 

3I/«3IZJ2| XHyoi BSC(Binary Symmetric Channel )Bf3 M . S»aaiH Hr2f »0I 0 Efe 1S 

^SE 4f EH Oil AH , ¥S!IS 2E S5liat(TH)S S2f5f^, ^ 5fS4fOI|AH S3||gi(TH)°l ^*0II bH»£IS 

aoiame! ts, s?ii^(th)s sasui af°s. ^, sh^kjiiai asiacmjsi ^on bHxisa ^^ai^ei 'o'£s oh 

sj e _ gnigoi g^oilfe ¥S5I^0IIAH S^S i!S£f 30II CHgSlfe S!t!12!2| ^£|S UEfLHfe HIM OHM^IOI OlgS 
a. fll2b£0ll& HIM 0HM^!§ 0 LHXI 7S S?IS Slfe Olg ?H2I 3i§! £1181 2.^25 f?§SI2 ¥ 31 S! i^DIO SIU 
mjoj oijHgtog thO LHXI th60l ^g£ICM 2iP. 01 OH . HIM OHM^JSI St 01 m^m ¥s3|*0||AH SsSOl ^S^I^OIIAH 
4-<M£|^ 2£ HIM^I * 1 ■ CHI PISCIc 51§ °JDI8HQ. IdlM 0HM^I°l SiOl 5|i4=^ 2E dlM5^ CHI 3ISPfe 5! 

S 2I0I&P. 

df& HOI til EH til ^2212- ^S^lfe ^iJ@ t!S§ ^SolOI. till m=?o\ 

31^3101 dIM CHIMES 0ISS1D. 0|£H& ^51§CHI 9\m HIM CHIM&! S§ dIEHHI ^S^l°l SsOII SlfS OIS 

4- BHEOII tilEHtil =S3|2| 3&g°J Sfe lf^§ ?l£! tl§ DHSSS S^. OHM^! ^iSSi »IS8ffc 3101 dUf 
SI8ICI. 

»£fAH, S ^S°l ^5JS HDTV GA S^AI^iyOil 5<g£lfe til HI ^£31 CHI AH 2 eg Oil 2|6H CHIMES tlSSPI ?l SI 
flel HISolfeQI SID. 

Af^st =5<g ggSHPI S ^§21 HM^'AIOIIOII E|§0 , 2E10I /2ei ¥S 51 CHI AH 8IU2I S16JS2I HIMOII 



cHmoj sjch bis a a* hiss ?tsigoi a^a t!t§¥a &3i a assy m§£Ai *s8}t= hi eh hi ^s^uvitebi 

Decoder)2l 2&g(soft decision) DilMSJ ag SSS &3| a^a aS2| ?S2l 33l§ ilSSIfe &3| ¥£ 

ai 33i = § eaoiiAi §§e ?isi 321011 me* sich him on ch& xjhohm^s o lhxi 721 tHvoioti>H issfb 

B31ISAH, &3I HIIOHMSjS 3£a a SOU ¥2 HIM3I 1011 3WS4»^ &3| 0 LHXI 72J gflOUAl CH S &°.M If 

Ssffl. koi a^a as3 r ¥• 5H2i oismfe 02*21 sich hims moioh sis oi fe^f xnioiiMsig om asan. &31 

5 OlSSrfe 1 St2| SICH HI MM ArOIOII 2!H d}| &3I HMOIIMSig 7M £J3I ?5 91 331 ?J§ B3I0IIAH 

ig g ¥S2 | 331011 OJSJ 4f3| bIMOII CHSt XH2DUM&|g 0 LH XI 721 S9I0IIAH liStfe B3II§ 586101, &3I HI 

2011k sis agi ason ch& ¥5 biM3t 1011 ?>ws^ #3i o lhxi 721 s^oiiai ch § ifgafe 2§ ^§ 

B g*S2| ti\m^sl XII 2^ Al Oil Oil tDMPJ. 3 = §0| /2°! S£r ¥£3|0I|AH 8IU2I S!i!s2| 01 = 011 CHSrW SCH HIM2I 
Sl± HIMM ¥£alBCH a^a amM¥9 feOI SI aS2| HI MM AH ^S!Sri= blBUI = £3l(Vitebi Decoder) 21 S&g 
(soft decision) OIIM^! gxlfe &3I 2£S aS2| ¥S2t 331 il l§6fe ¥1 Si 331 ?J§3|2f; 4>3| ¥1 Si 

331 HS3I0IIAH 2§9 ¥S» 3310)1 0}£* &3| fiCH bIMOII CH§h H1 1 0il M 3 3* &3| £l± bIMOII CHS XH20!IM^M 0 
LHXI 721 g ¥1011 AH liSlfe OlIM^! a^3|g SS8KM. &3| XH10IIM&I Si XII20IIM&I2 aSOII Q|tt HIM3I 

1011 feOI 0 LHXI 721 g 91 Oil AH CH S 2iP.S IfSEIDI. &3I 3£S *p 3H2) OlSSrfe 0 2*21 ilCH bIMS Al 

OICHI SAS m ^31 XH10UM&!S OS 1§£I2, &3| ¥ 3H2| OlSslfe: 1 &2| *|CH bIMS AIOIOII 21 S W &3| XII1DIIM 
&!S 7M 51 S ^§£S 

0| 8K §¥S ESi S5SIOI S W9<MI CHSrOf SSEIfe 5!M ^§Sr3IS 

ax-l. XII 3a yil 3c£fe Sr3l 3H&Eli= XJI4S S XJI5SE0IIAH ^SEIfe S ^S2| o^egOII 2|& 0)1 = ^! &g i§i 
SPI » ESI OIIAI&CI. XII3aE0l|AH, S r B°| ^ b| eg(oo, 01 , 10, 11 ,00,01 , 10.11)^ ¥S3|*(XII1E &S)0II 

AH SsS a SOII CHgS^ ^4: SI aCH ¥S UlSg UEILHCM, ^BSJ ±XIM(-7.-5.-3.-1,1.3.5,7)S ¥S3I^ 

0|| AH asS aSOII CHB OHS S21S2I 33IB U^tbCI. ¥S3I^0IIAH S^S t!lb ¥ 3H2| ¥t bIMMOIOII ^Ji\o\ 
X| a^ OIIEHS °J8r01 §§>SI ¥ ¥i bIM AWOII EXHSHIfe SfeCI. ¥ 3H2| ¥1 bl^o, ^^oi| b|e OHMS! 

S 2*31 XJI3bE S ai3c£0l| SAIH OHM^i a# OlgoKM 

XII3bE^ g SfgOII HiSi ¥S 31^011 AH a^S! as°| Sli: bIMOII Diet blS Oilers A>g§[^ 0j| A| gVQ-. HI 3b 

soiiah, ai^s saia ^&°i s 33121 $xie(-7, -5, -3,-1.1,3,5,7)2 a^a asoii cue ohs ssjm 

21 33l« UEHJIW. ¥ 3H2I ej§& OHS 52!ii 2^21 0 LHXI 7WX|2| ™g ±X\WS a^@ a £011 blM oil 

UEILH01. 4=S^ Sr&2| ±J.\m^ a^ a £011 CHtt ¥S blS2| 214: bIMSI StS UEUiCh XII3bE0IIAH m 4= 

t»2j aoi, a^a a soil cn& ¥i biM3h 1011 D\mm^m uis oiis^s dh e tsif v ^ 21a. 

XII3c£fe e US Oil tO£f ¥S3I^0IIAH aS°J SICH HIM Oil CH& HIM OIIM&I 2iS ^iSIb OIIAI&CI. XII 

3CE0IIAH. & V B2| s 33|2| $XrM(-7. -5.-3. -1 . 1 ,3.5,7)2 a£@ aSOII CH& OHS 52! MSI 33IB UEHJIOI. 

^ 3H2| oigs} OHS S2JMM Z}°l 0 LHXI 7SIXI2I 5fS ^XhSS a^@ £!S0II HIM OIIM^S LfEUHCH , 4- 

g ^ s^oj ±x\m£: a^ a soil ch& ¥s himsi m± him 21 sts ucitaa. xii3c£2i him 011 mbj its f?*iE xn 
3bcoiiAH ^sa bia 901 a^a a^oii ch& ¥s biM3 r 1011 Jimm^m him oiim^^ ch e am acife son 

AH XII3bE2> &M§\a. 3£HU, ^ OHS S°JM3| -52} '3 5Efe -12f 1 £Efe 32f 52J S^O||AH£f ^01 ¥S blM StOI 0 
(XI AH 1M SEfe 10IIAH 0°S aOIS (IHfe ^ 3H2J e!3& OHS 22JMM2!2| 2|^2| =?&m 0 LHXI 721 HIM OIIM^J 
M gg5fQ. SE&. ^ OHS 2£!M3r -72J -5 £fe -32f -1 SEfe 131 3 SEfe 52f 72] 3^ CHI AH 2} ^01 ¥£ bIMSiOl AH 
S 2i 0 SEfe 1§ 2*31 0 S£fe 701 HIM OHM^J g^oMAH ggaCf. ^. ¥ 3H2I OHS SeiMOll CH& 

¥£ HIM&OI 1^! m. ^ OHS SeJMS AIOI0II ¥lxl 5^ a$ a £21 OHM^IS 7M ggEIDI, ¥£UIM^OI 0& 1 ffH. ¥ 

ohs sejMs Aioioii flxwfe a^ a£2i oiiM^g osah »gtsa. »i3b£ sj xii3c£on oiiAia on e&i as 

3 2JICHSS (programmable ROM) LHOH XHSSiOl A^g§ 4= 2iD. 
01X11 XH4SB S^oie. S ^SOH 2|§> DHM&I 6liSg§ ^S6^3I ¥)£} 3H&f^2! S1EJI SAI3D. fll41093)IOIIAHfe 



2£ §6H £1^21 ¥^2* 33lfl §§6(b B3I0IH, flI420,430&3l£r HI 41 OB 31 CHI /d I§9 ¥s2J- 3 

^1 oil Mff HI3b SI 3c£2| DilM^! g§ 0|g8K* £!± bl'^M §§Sf3l fl» HI eg* 2 S £!CH blMB S 

Xil5£^ S ttSOII (Ue Oil^^l <i»SM2| M^SE^Ai, ¥1l S 33| ^§31(510)21 CHI^ ^«3I(520)2£ :?3£0. 

GA HDTV ¥Isi AI^H9 ¥1^I^?EI ^tb X1I5£2| «£3|2| ¥ J/331 ^§31(510)^ BJaOCK ¥1/33 

2gPI(510)OI|/H. 4*6!S <y^2J ¥12f S^l^l- ^§£0. m = H «*3I(520>0I|/Hte 2§2 ¥lsf 331011 D« £ICH bl 
E§ 2S8PI OilM^I 18 HI3c£01l £A|S OlgmOj ^§6fb SB!. blMS ^36*31 ^ Oil^^l 2M 

si3b£oii £ai& asis ois»« onsai ^^3i(520)oii sioH 4*«_g aisai.ia ohmsj 2^ eai&s biaoi 

^m3i^ 2^201 Ss9 assi a <ym^Ai ^^a. 

bh£f 901 blEjbl ^s3|0il 910\M « 8*9011 2|S OIISSJ ^S»H St Sxl Oil AH & HDTV GA S^AI^UOII 

j\ mm 2&§§ ?i§> dum^i ^i^ai hiai»©smi ss^ss uiEiui ^11 ^mm ^ aia. 



(57) 3?2I g& 

1. 3E10I 1/221 ¥<13|01IAH 5HJSI ^£1^2] H |eo|| □] bl^2l Ul§^ ¥Ssf£|01 2 
<ym^¥El a £Js2J dl^^AH H! EH bl ^s3|(Vitebi Decoder)^ eeg(soft decision) OilM^i & 

# ^SOil ?10\M. #31 2^9 £!S2J ^m.& 33|g ^§6^ B3I: #31 ¥1 K 331 ^3 Ef 3 1 CHI AH ¥S2|- 
331011 CQB> #31 mO\ bi^OU CH» XIIIOIIM^M 0 LH XI 72J g^CHIAH l§6fb &3I^AH, #3| HIMMaiS S^S 
OH CH^ blM3|- 1011 3WM4^ #3| 0 U1XI 72] ^ ^ Oil AH CH S ifggoi. #3| £"S3h ^ 3H2| 01 

0 »2| bl^g AhOI Oil 9im W #31 H1 1 HIM si g 0^ #31 ^ 3H2| 01^6^ 1 &2J 5l CH tJI§I 

AhOI CHI 9im M #31 HI1HIM&IS 7^ ^§£101: &3| ¥1 ^ 331 ^§ Ef 31 CHI AH I§8 ¥^2[ 331011 CLfSi ^31 
bIMOll Qj^ HI2CHIM^M 0 LHXI 72J S^OIIAH ^§6^ E+3IS ^31 MZm^B tt^OU 01 el ¥1 bl 

1011 3^^^^ ^31 0 LHXI 721 S^OIIAH CH B ^SS^ 2!^ ^S^^ blElbl ^^3|2| 01IM 

2. 3^eOl 1/22] ¥S3i0llAH 5fU2J 3<Mm2| bIMOII W$\0\ blM2f Si^ b|^^ ¥^sfS01 2 
^E! <^m^¥E1 ^31 m <y^2] bl e^AH ^^!6^ b I EH U I ^s3|(Vitebi Decoder )2J ^HS(sof t decision) 011^^1 & 
m § X| Oil SiOlAH, &3I <^^2J ^^21 331M ^§§r^ ¥1 331 ^§3|; ¥5 ^ 331 ^§31 Oil AH ^ 
§a ¥^21 331011 CDdF #31 5101 bIMOil Oleh ^1101IM^^ &3I bl^Oll LHel X1l201l^^g 0 LH XI 72J S ¥1 CHI AH 
iS6fb Oil^ £imD\m 5^6^01, ^31 ^111011^^ ^ XHI20il^^g <ym011 01 §f ¥1 bl^3h 1011 3^FM^^ ^ 
31 0 UXI 72J S ^1 Oil AH LH e ^&£JW , ^31 <M^3h ^ 3HHJ 01^6^ 0 &2J CH bl 01 CHI SiM 
OJi a^| ^H01|e^B 0^ ^31 ^ 312] 01^6^ 1^2] s|CH bl^M Ah 0| Oil 9Jtm 101 ^31 HUDII^^B 7^ ^ 

51^ ^S2g 5^ bl EH bl ^S3|2J OlIEa. Ah^gxl. 
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